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WINDSHIELD WIPER ASSEMBLY HAVING A 
VARIABLE SPEED DRIVE MECHANISM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates, generally, to an automotive 

Windshield Wiper assembly and, more speci?cally, to a 
Windshield Wiper drive mechanism having a gear ratio 
Which varies sinusoidally to produce an advantageous com 
bination of Wiper blade drive torque and speed. 

2. Description of the Related Art 
Windshield Wiper systems commonly employed in the 

related art include pivotally mounted Wiper blades Which are 
oscillated across the automotive Windshield betWeen an 
in-Wipe position, typically located near the coWl of the 
vehicle, and an out-Wipe position, usually associated With an 
A-pillar on the vehicle in the case of the driver’s side Wiper 
blade. It is typically desirable to maXimiZe the angular 
velocity of the blade assemblies betWeen the in-Wipe and 
out-Wipe positions Where the blade assembly is moving 
across the Windshield in front of the driver to reduce the 
duration of each Wipe cycle. On the other hand, it is also 
desirable to limit noise and inertia loading by reducing the 
velocity of the blade assemblies as they approach the Wipe 
limits. These are tWo competing objectives Which must be 
balanced in order to be successfully and economically 
obtained. 

To achieve these objectives, Windshield Wiper systems in 
the related art have employed mechanical linkages betWeen 
the blade assemblies and a drive motor Which are designed 
to produce the designated torque and blade speed but at the 
eXpense of economy and ef?cient use of vehicle space. 
Special transmissions have also been interposed betWeen the 
drive motor and blade assemblies for the same purpose. 
These transmissions can have gear ratios Which vary sinu 
soidally so as to achieve maXimum blade velocity betWeen 
the Wipe limits and maXimum torque at the Wipe limits. 
More recently, electrical controls have been proposed to 
achieve these results by varying the output of a variable 
speed electric motor Which poWers the Windshield Wiper 
systems. HoWever, compleX gearing and electronic speed 
control systems also increase the cost and Weight of con 
ventional Windshield Wiper systems. 

Driver visibility has long been an important criteria in 
automotive design and has led to an increase in Windshield 
surface area over the years. Windshield Wiper systems, 
including drive motors, linkage mechanisms and blade 
assemblies, have also become larger in order to adequately 
service the increased surface area of the Windshield. 
HoWever, and as noted above, the oscillating motion of the 
Wiper blade assembly and associated drive hardWare causes 
high accelerations and inertia induced loads in the driving 
mechanism. Thus, system inertia continues to be a problem 
in the related art. High system inertia results in Wiper pattern 
groWth beyond design limits, including unacceptable contact 
by the Wiper blades With vehicle A-pillars and coWls. 

Thus, there continues to be a need in the art for a 
Windshield Wiper system capable of maXimiZing blade 
assembly velocity betWeen the Wipe limits While maXimiZ 
ing torque during Wiper blade reversal at the Wipe limits. In 
addition, there continues to be a need for such a Windshield 
Wiper assembly Which incorporates loW system inertia and 
economical manufacturing costs. 

SUMMARY OF THE INVENTION 

The present invention overcomes these de?ciencies in the 
related art in a Windshield Wiper drive mechanism which 
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2 
interconnects a motor and a Wiper assembly movable 
betWeen an in-Wipe position and an out-Wipe position on a 
Windshield. The drive mechanism includes an elliptical gear 
set having a pair of eccentric gears driven by the motor and 
mounted on ?rst and second idler shafts. The eccentric gears 
are rotatable about ?rst and second aXes, respectively. An 
elliptical output gear is mounted on an output shaft Which, 
in turn, is rotatable about an output aXis. The elliptical output 
gear is disposed betWeen the pair of eccentric gears such that 
the ?rst and second eccentric gears engage the elliptical gear 
at positions substantially 180° opposite one another on the 
elliptical gear and so that the respective aXes of the ?rst and 
second idler shafts as Well as the output aXis of the output 
shaft lie in a single ?Xed plane. The elliptical gear set 
operatively drives the Wiper assembly through the output 
shaft With the gear ratio varying sinusoidally to produce in 
the output shaft a maXimum torque at the in-Wipe and 
out-Wipe positions during blade reversal and a minimum 
torque at predetermined positions therebetWeen. In addition, 
the elliptical gear set causes the velocity of the Wiper 
assembly to vary sinusoidally from a minimum at the 
in-Wipe and out-Wipe positions to a maXimum at predeter 
mined positions therebetWeen. 
By maXimiZing blade assembly velocity betWeen the 

in-Wipe and out-Wipe positions, the duration of each Wipe 
cycle may be effectively reduced. At the same time, by 
reducing blade assembly velocity and acceleration before 
the in-Wipe and out-Wipe positions are reached, the present 
invention reduces Wipe pattern groWth Which reduces Wiper 
blade collisions With the A-pillar and coWl even Where 
average blade assembly velocities are very high, for 
example, during heavy rain. 
One advantage of the present invention is that the de? 

ciencies in the related art are overcome in a Windshield 
Wiper drive mechanism employing an elliptical gear set 
Which is economical to manufacture and implement and 
Which occupies no more space than that allocated for current 
transmissions used in Windshield Wiper systems of the 
related art. 

Another advantage of the present invention is that these 
objectives are achieved economically When compared to 
special transmissions and electronic speed control systems 
Which are presently being proposed in the related art. 

Still another advantage of the present invention is that the 
drive mechanism enjoys reduced system inertia When com 
pared to conventional systems. This advantage results in a 
reduction in Wear in all system joints. The Weight of various 
system components can also be reduced due to a decrease in 
peak loads. LoWer system inertia also results in a reduction 
in part siZe because strength requirements are also reduced. 

In addition, the symmetrical position and counter-rotation 
of the eccentric gears relative to the elliptical gear eliminates 
aXial thrust loads acting on the drive motor Which improves 
system stability and increases the useful life of the Wind 
shield Wiper system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other advantages of the invention Will be readily appre 
ciated as the same becomes better understood by reference 
to the folloWing detailed description When considered in 
connection With the accompanying draWings, Wherein: 

FIG. 1 is a partial schematic illustration of the front of an 
automotive body having a Windshield Wiper system of the 
present invention; 

FIG. 2 is a side vieW of a Wiper assembly of the present 
invention; 
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FIG. 3 is a perspective vieW of the Wiper drive mechanism 
of the present invention illustrating the gearing engagement 
betWeen the armature shaft and the circular gears; 

FIG. 4 is a top vieW of the Wiper drive mechanism of the 
present invention; 

FIG. 5 is a cross-sectional side vieW taken substantially 
along lines 5—5 of FIG. 4; 

FIG. 6 is a cross-sectional vieW taken substantially along 
lines 6—6 of FIG. 5; 

FIG. 7 is a cross-sectional vieW taken substantially along 
lines 7—7 of FIG. 5; 

FIG. 8A is a graph of the velocity of a Wiper assembly of 
the present invention over one Wipe cycle; 

FIG. 8B is a graph of the acceleration of the Wiper 
assembly of the present invention over one Wipe cycle; and 

FIG. 9 is a chart comparing the groWth of Wipe pattern of 
a Wiper assembly employing the drive mechanism of the 
present invention versus a Wiper assembly employing a 
conventional drive mechanism. 

DETAILED DESCRIPTION OF THE 

PREFERRED EMBODIMENT(S) 
Referring noW to the Figures, Where like numerals are 

used to designate like structure, a portion of an automotive 
body is schematically illustrated at 10 in FIG. 1. The vehicle 
body includes a coWl 12, a roof 14 and a pair of laterally 
spaced front or “A” pillars 16 extending betWeen the roof 14 
and the coWl 12. The A-pillars 16, roof 14 and coWl 12 
cooperate to de?ne a generally rectangular opening 18 in 
Which is supported a curved or “sWept back” glass Wind 
shield 20. 

AWindshield Wiper system is generally indicated at 22 in 
FIG. 1 and is employed to clean the glass Windshield 20. The 
system 22 includes a pair of Wiper assemblies, generally 
indicated at 24 and 26, Which correspond to the driver and 
passenger side of the vehicle, respectively. Each Wiper 
assembly 24, 26 is carried by a corresponding Wiper arm 
assembly, generally indicated at 28, 30, respectively. An 
electrical motor, schematically shoWn at 32, is employed to 
poWer the system 22 to move the Wiper assemblies 24, 26 in 
an oscillating manner across the surface of the glass 20. 

In the system 22 depicted in FIG. 1, a linkage assembly, 
generally shoWn at 34, is interposed betWeen the motor 32 
and the Wiper assemblies 24, 26 for translating rotational 
movement into pivotal movement of the Wiper assemblies 
24, 26 across the Windshield. Each Wiper arm 28, 30 is 
mounted to a pivot and shaft assembly 36, 38, respectively. 
The linkage assembly 34 includes a linkage drive arm 40 
Which drives the passenger side Wiper assembly 26 through 
the pivot and shaft assembly 38 and pivot lever 42. The 
linkage drive arm 40 also poWers the driver’s side Wiper 
assembly 24 through the pivot and shaft assembly 36 and 
through a similar pivot lever 44 acting through linkage slave 
arm 46. A unitiZing tube 48 eXtends betWeen driver and 
passenger pivot and shaft assemblies 36, 38. Amotor bracket 
50 is suspended from the unitiZing tube 48 and supports the 
motor 32. It Will be appreciated by those having ordinary 
skill in the art that the linkage assembly 34 may take any 
number of different con?gurations or may be substantially 
eliminated in favor of a motor used to drive each Wiper 
assembly 24, 26 through the pivot and shaft assemblies 36, 
38 or similar structure. 

AWiper assembly of the type employed in the Windshield 
Wiper system 22 of the present invention is illustrated in 
FIG. 2. Both Wiper assemblies 24, 26 are identical. 
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4 
Accordingly, the structure of the Wiper assemblies may be 
understood With reference to only one Wiper assembly. 

The Wiper assemblies illustrated in the Figures have a 
“tournament” style superstructure including a primary lever 
52, tWo secondary levers 54, and a series of tWo or more 
tertiary levers 56. The primary lever 52 is carried by the arm 
assembly 28. The secondary levers 54 are articulated to the 
primary lever 52 at pivot points 58 located at the opposed, 
lateral ends of the primary lever 52. Similarly, the tertiary 
levers 56 are each articulated to a secondary lever 54 at pivot 
points 60 located at the opposed lateral ends of the second 
ary levers 54. As illustrated in the Figures, the Wiper 
assemblies include one primary lever 52, tWo secondary 
levers 54 and four tertiary levers 56, but those of ordinary 
skill in the art Will appreciate from the discussion that 
folloWs that the blade assembly superstructure may take a 
number of different forms Without departing from the scope 
of the invention. 
The Wiper assembly also includes an elongated rubber 

Wiper element, generally indicated at 62. The Wiper element 
62 is mounted to the superstructure through claWs 64 formed 
on the opposed distal ends of the tertiary levers 56. The 
Working end of the Wiper element 62 is operable for Wiping 
action against the glass Windshield surface 20. Each arm 
assembly 28, 30 includes a biasing mechanism (not shoWn) 
such as a spring that creates a force Which is distributed to 
the Wiper element 62 through the superstructure to clean the 
Windshield 20. 

Referring noW back to FIG. 1, each Wiper assembly 24, 26 
is movable betWeen an in-Wipe position I and an out-Wipe 
position O across the Windshield. The in-Wipe and out-Wipe 
positions mark the designated limits of travel for the Wiper 
assemblies 24, 26. In the case of the passenger side Wiper 
assembly 26, the in-Wipe position Ip is located at the bottom 
of the Windshield 20 near the coWl 12. The out-Wipe position 
Op is located roughly in the middle of the Windshield 20. On 
the other hand, the in-Wipe position I d for the driver’s side 
Wiper assembly 24 is located at the bottom of the Windshield 
20 near the coWl 12. HoWever, the out-Wipe position O d is 
located at the right side of the Windshield 20 as vieWed in 
FIG. 1 adjacent the A-pillar 16. As can be deduced from this 
?gure, the Wipe pattern of the Wiper assemblies 24, 26 
someWhat overlap as is commonly knoWn in the art. 
As noted above, it is typically desirable to maXimiZe the 

angular velocity of the blade assemblies 24, 26 betWeen the 
in-Wipe and out-Wipe positions to reduce the duration of 
each Wipe cycle. On the other hand, it is also desirable to 
limit noise and inertia loading by reducing the velocity of the 
blade assemblies 24, 26 as they approach the Wipe limits. 

To this end, the Windshield Wiper system 22 of the present 
invention includes a Wiper drive mechanism, generally indi 
cated at 66 in FIGS. 1 and 3—7 Which is interposed betWeen 
the motor 32 and the Wiper assemblies 24, 26. The structure 
of the Wiper drive mechanism 66 Will noW be discussed With 
reference to FIGS. 3 through 7. The drive mechanism 66 is 
supported in a shalloW housing, generally indicated at 68 in 
FIG. 3. Acover 70, best shoWn in FIG. 5, closes the open end 
of the housing 68 and is ?Xed thereto via fasteners 72 
received in bosses 74. The housing 68 is shoWn Without a 
cover 70 in FIGS. 3—4 and 6—7. The motor 32 is also 
operatively connected to the housing 68 through a mounting 
?ange 76 located at one end of the housing 68. The housing 
68 also includes four mounting brackets 78 through Which 
the motor 32 and drive mechanism 66 are mounted to the 
motor bracket 50 via fasteners (not shoWn). Isolating grom 
mets 80 are employed at each mounting bracket 78 to 
dampen noise and vibration. 
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The drive mechanism 66 includes an elliptical gear set, 
generally indicated at 82, Which is driven by the motor 32 
through an armature shaft, generally indicated at 84. The 
armature shaft 84 is supported in the housing 68 by bearings 
86, 87 located proximate the opposed ends of the shaft 84. 
The armature shaft 84 de?nes a longitudinal aXis 90 best 
shoWn in FIGS. 4 and 6. Referring noW to FIG. 7, the 
elliptical gear set 82 also includes a pair of eccentric gears 
92, 94 disposed in driven relationship With the armature 
shaft 84 and symmetrically positioned on opposite sides of 
the longitudinal aXis 90 as Will be described in greater detail 
beloW. 

The eccentric gears 92, 94 are actually circular in shape 
but eccentrically mounted on ?rst and second idler shafts 96, 
98, respectively. The idler shafts 96, 98 are rigidly supported 
in the housing 68 through bosses 100, one of Which is shoWn 
in FIG. 5. The eccentric gears 92, 94 rotate about ?rst and 
second aXes 102, 104, respectively, as best shoWn in FIGS. 
6 and 7. 

In addition as illustrated in FIGS. 5 and 6, the elliptical 
gear set 82 includes a pair of circular gears 106, 108 Which 
are also mounted on the ?rst and second idler shafts 96, 98, 
respectively and symmetrically positioned on opposite sides 
of the longitudinal aXis 90 of the armature shaft 84. In fact, 
the armature shaft 84 is in driving relationship With the 
circular gears 106, 108 to simultaneously rotate the circular 
gears 106, 108 in opposite clockWise and counterclockwise 
directions. To this end, the armature shaft 84 has opposed, 
counter-balanced Worm gearing formed thereon. The Worm 
gearing has a ?rst section 110 driving one of the pair of 
circular gears 106 in one direction and a second section 112 
having gearing formed so as to drive the other of the pair of 
circular gears 108 in the opposite direction. Accordingly, the 
circular gears 106, 108 include teeth 114, 116, respectively 
Which are engaged by the ?rst 110 and second 112 sections 
on the armature shaft 84. In turn, the pair of eccentric gears 
92, 94 may be driven by the pair of circular gears 106, 108 
through ?rst and second idler shafts 96, 98, respectively. 
HoWever, as illustrated in FIG. 5, the eccentric gears 92, 94 
are formed integrally With the pair of circular gears 106, 108 
and so each pair rotate as a unit about their respective ?rst 
and second aXes 102, 104 on the idler shaft 96, 98. 

The elliptical gear set 82 further includes an elliptical 
output gear 120 mounted on an output shaft 122. The output 
shaft 122 is supported by the housing 68 through bearing 
124. In addition, the output shaft 122 is rotatable about an 
output aXis 126. The elliptical output gear 120 is driven by 
the pair of eccentric gears 92, 94. To this end, the elliptical 
output gear 120 is disposed betWeen the pair of eccentric 
gears 92, 94 such that the teeth 128, 130 of the eccentric 
gears 92, 94, respectively, engage the teeth 132 of the 
elliptical gear 120 at positions 180° opposite one another on 
the elliptical gear 120. Further, the position of the eccentric 
and elliptical gears are such that the respective aXes 102, 104 
of the ?rst and second idler shafts 96, 98, as Well as the 
output aXis 126 on the output shaft 122, lie in a single plane, 
generally indicated at 134. Moreover, the longitudinal aXis 
90 of the armature shaft 84 may be contained in a single 
plane parallel to the page containing FIG. 6 and Which is 
perpendicular to the plane 134 containing the ?rst and 
second aXes 102, 104 of the idler shaft 96, 98 as Well as the 
output aXes 126 of the output shaft 122. 

The eccentric gears 92, 94, While rotating in opposite 
directions, drive the elliptical gear 120 in one direction. This 
arrangement serves to balance the loads placed on the 
system. In addition, the symmetrical orientation of the pair 
of circular and eccentric gears relative to the armature shaft 
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84 eliminates thrust loads Which Would otherWise act 
through the shaft 84 and be absorbed by the motor 32. This 
arrangement therefore leads to longer motor life and better 
reliability. There is also no need for any additional thrust 
bearings in the system. 

The drive mechanism 66 having the elliptical gear set 82 
of the present invention is also operative to drive the Wiper 
assemblies 24, 26 through the output shaft 122 With a gear 
ratio that varies sinusoidally to produce maXimum torque at 
the in-Wipe and out-Wipe positions I, O and a minimum 
torque at predetermined positions therebetWeen. In addition, 
the elliptical gear set also drives the Wiper assembly 24, 26 
such that the velocity of the Wiper assemblies varies sinu 
soidally from a minimum at the in-Wipe and out-Wipe 
positions I, O to a maXimum at a predetermined position 
therebetWeen. Apark position sensor 136 shoWn in FIGS. 3 
and 4 monitors the rotational position of the output shaft 122 
and is employed to locate the Wiper assemblies 24, 26 at 
their in-Wipe positions When they are inoperative. 

Graphs of the velocity and acceleration of a Wiper assem 
bly 24 over a Wipe cycle employing the drive mechanism 66 
of the present invention are shoWn in FIGS. 8A and 8B, 
respectively. FIG. 8A shoWs that the velocity varies sinu 
soidally over the Wipe cycle. The velocity increases from 0 
at the in-Wipe position Id to a maXimum at roughly the 
mid-Wipe position Which is betWeen the in-Wipe and out 
Wipe positions. The velocity then begins to decrease as the 
Wiper assembly approaches the out-Wipe position Od from 
mid-Wipe. From the out-Wipe position, the velocity then 
increases in the opposite direction toWard mid-Wipe in the 
doWn-Wipe direction. The velocity then decreases to 0 When 
the Wiper assembly again reaches the in-Wipe position I d. 
The graph of acceleration of the Wiper assembly over the 

Wipe cycle shoWs that the acceleration is high just after the 
in-Wipe and out-Wipe positions I d, O d, respectively, Which is 
just after blade reversal. HoWever, and importantly, the peak 
acceleration near the out-Wipe position is less drastic than 
similar charts of Wiper assemblies of the related art. This 
indicates that the stresses on the Windshield Wiper system of 
the present invention are attenuated compared to those of the 
related art. This results in loWer system inertia and thus 
improved linkage system life. 

FIG. 9 is a chart of the groWth of Wipe pattern relative to 
the speed of the Wiper assemblies 24, 26 using the drive 
mechanism 66 of the present invention versus conventional 
drive mechanisms. The chart evidences improved perfor 
mance for the passenger side Wiper assembly 26 versus 
conventional drives 140 during high cycle speeds and Wet 
conditions and a marked improvement over conventional 
drives for the driver’s side Wiper assembly 24 in the same 
conditions. This improvement means a loWer likelihood of 
collisions With the A-pillar and coWls by the blade assem 
blies 24, 26 using the drive mechanism 66 of the present 
invention. 

These advantages are achieved using an elliptical gear set 
Which is economical to manufacture and implement and 
Which occupies no more space than that allocated for current 
drive mechanisms used in Windshield Wiper systems of the 
related art. The drive mechanism of the present invention 
eliminates the need for special, complicated transmissions 
and electronic speed control systems often employed in the 
related art. In addition, the symmetrical positioning of the 
eccentric gears relative to the elliptical gear eliminates aXial 
thrust loads acting on the drive motor Which improves 
system stability and increases the useful life of the Wind 
shield Wiper system. 
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The invention has been described in an illustrative man 
ner. It is to be understood that the terminology Which has 
been used is intended to be in the nature of Words of 
description rather than of limitation. 

Many modi?cations and variations of the invention are 
possible in light of the above teachings. Therefore, Within 
the scope of the appended claims, the invention may be 
practiced other than as speci?cally described. 

I claim: 
1. AWindshield Wiper drive mechanism interconnecting a 

motor and a Wiper assembly movable betWeen an in-Wipe 
position and an out-Wipe position on Windshield, said drive 
mechanism comprising: 

an elliptical gear set including a pair of eccentric gears 
driven by the motor and mounted on ?rst and second 
idler shafts, said pair of eccentric gears being rotatable 
about ?rst and second axes, respectively, and an ellip 
tical output gear mounted on an output shaft rotatable 
about an output axis and driven by said pair of eccentric 
gears; 

said elliptical output gear disposed betWeen said pair of 
eccentric gears such that said eccentric gears engage 
said elliptical gear at positions substantially 180° oppo 
site one another on said elliptical gear With the respec 
tive axes of said ?rst and second idler shafts as Well as 
said output axis of said output shaft lying in a single 
?xed plane; 

said elliptical gear set operatively driving the Wiper 
assembly through said output shaft With the gear ratio 
varying sinusoidally to produce in said output shaft 
maximum torque at the in-Wipe and out-Wipe positions 
and a minimum torque at a predetermined position 
therebetWeen and such that the velocity of the blade 
assembly varies sinusoidally from a minimum at the 
in-Wipe and out-Wipe positions to a maximum at a 
predetermined position therebetWeen. 

2. A drive mechanism as set forth in claim 1 Wherein said 
gear set includes an armature shaft driven by the motor and 
de?ning a longitudinal axis, said pair of eccentric gears 
disposed in driven relationship With said armature shaft and 
symmetrically positioned on opposite sides of said longitu 
dinal axis. 

3. A drive mechanism as set forth in claim 2 Wherein said 
longitudinal axis of said armature shaft is contained in a 
plane Which is perpendicular to said plane containing said 
?rst and second axes of said idler shafts and said output 
shaft. 

4. A drive mechanism as set forth in claim 2 Wherein said 
elliptical gear set includes a pair of circular gears mounted 
on said ?rst and second idler shafts and symmetrically 
positioned on opposite sides of said longitudinal axis of said 
armature shaft With said armature shaft in driving relation 
With said circular gears. 

5. A drive mechanism as set forth in claim 4 Wherein said 
armature shaft has Worm gearing formed thereon, said Worm 
gearing having a ?rst section driving one of said pair of 
circular gears in one direction and a second section having 
gearing formed so as to drive the other of said pair of circular 
gears in the opposite direction. 

6. A drive mechanism as set forth in claim 4 Wherein said 
pair of eccentric gears are driven by said pair of circular 
gears through said ?rst and second idler shafts, respectively. 

7. A drive mechanism as set forth in claim 4 Wherein said 
pair of eccentric gears are formed integrally With said pair of 
circular gears. 
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8. A Windshield Wiper system comprising: 
a motor, a Wiper assembly movable betWeen an in-Wipe 

position and an out-Wipe position across the 
Windshield, and a Wiper drive mechanism interposed 
betWeen said motor and said Wiper assembly; 

said Wiper drive mechanism including an elliptical gear 
set having a pair of eccentric gears driven by said motor 
and mounted on ?rst and second idler shafts, said pair 
of eccentric gears being rotatable about ?rst and second 
axes, respectively, and an elliptical output gear 
mounted on an output shaft rotatable about an output 
axis and driven by said pair of eccentric gears; 

said elliptical output gear disposed betWeen said pair of 
eccentric gears such that said eccentric gears engage 
said elliptical gear at positions substantially 180° oppo 
site one another on said elliptical gear With the respec 
tive axes of said ?rst and second idler shafts as Well as 
said output axis on said output shaft lying in a single 
?xed plane; 

said elliptical gear set operatively driving the Wiper 
assembly through said output shaft With the gear ratio 
varying sinusoidally to produce in said output shaft 
maximum torque at the in-Wipe and out-Wipe positions 
and a minimum torque at a predetermined position 
therebetWeen and such that the velocity of the Wiper 
assembly varies sinusoidally from a minimum at the 
in-Wipe and out-Wipe positions to a maximum at a 
predetermined position therebetWeen. 

9. A Windshield Wiper system as set forth in claim 8 
further including a linkage assembly interposed betWeen 
said elliptical gear set and said Wiper assembly for translat 
ing rotational movement of said output shaft into pivotal 
movement of said Wiper assembly betWeen said in-Wipe and 
out-Wipe positions. 

10. A Windshield Wiper system as set forth in claim 8 
Wherein said elliptical gear set includes an armature shaft 
driven by said motor and de?ning a longitudinal axis, said 
pair of eccentric gears disposed in driven relationship With 
said armature shaft and symmetrically positioned on oppo 
site sides of said longitudinal axis. 

11. A Windshield Wiper system as set forth in claim 10 
Wherein said longitudinal axis of said armature shaft is 
contained in a plane Which is perpendicular to said plane 
containing said ?rst and second axes of said idler shafts and 
said output shaft. 

12. A Windshield Wiper system as set forth in claim 10 
Wherein said elliptical gear set includes a pair of circular 
gears mounted on said ?rst and second idler shafts and 
symmetrically positioned on opposite sides of said longitu 
dinal axis of said armature shaft With said armature shaft in 
driving relation With said circular gears. 

13. A Windshield Wiper system as set forth in claim 12 
Wherein said armature shaft has Worm gearing formed 
thereon, said Worm gearing having a ?rst section driving one 
of said pair of circular gears in one direction and a second 
section having gearing formed so as to drive the other of said 
pair of circular gears in the opposite direction. 

14. A Windshield Wiper system as set forth in claim 12 
Wherein said pair of eccentric gears are driven by said pair 
of circular gears through said ?rst and second idler shafts, 
respectively. 

15. A Windshield Wiper system as set forth in claim 12 
Wherein said pair of eccentric gears are formed integrally 
With said pair of circular gears. 

* * * * * 
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